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! INTRODUCTIONO THEMATHGAMESPROJECT

Using games to develop numeracy

Games can help learners to practice matching, counting and computational skills such as doubling, addition,

subtraction and tables. Some games combine these skills with strategy, and this can help learners to develop problem
a2t Ay 3 alAfR&EBA FIKASRNBNIORZ2 voRyANSa OFy 0SS dzaSR Ay Tl YAfE
bingo, dominoes, card games, strategy games such as backgammon, and traditional African game©svarieasd

Ayo,which are now available commercially.

Statement fromthex | Rdzf G b dzYSNJF O& / 2NB / dz2NNRA Odzf dzYé = [ 2YR2YI HAAM

More than 13% of all people in Europe cannot read, write or count. Therefore it is the declared goal of the European
Union to remedy this situation and to reduce the numbepobrlytrained people The progct MathGAME$as been
developed within this environment; ititle says it all'Math Games- Games and Mathematics in Education for

Adults- Compendium, Guidelines and Courses for Numeracy Learning Methods Based on (4atesmatical

[ A G S N tiegpmjéct books anband-outswill be created, such as the present compenditagether with the
guidebook which should give an answer in nine languages to the following questions:

1. How can we reduce the number of under skilled adults to promote kottigration and participation into our
society?

How can we increase incentives for adult training by using games?

How can we offer tailored learning opportunities to individual learners by using games?

How can we provide information on accegsto the srvices of adult learning?

How can we save traditional and famous games in different countries lii@ng los?

areDd

The MathGAMES Project will give the following answers:

To 1: We can reduce the number of under skilled adults to promote social integratibpaaticipation into our

society by giving them the opportunity to learn what they need in their jobs or in other fields of thelviafey

people do not want to admit that they have deficits in the area of reading, writing and arithmetic. The result is a
retreat from social life. By renewing and refreshing the knowledge people getaaifience and find better their

place in society. Tidrefreshingand renewng oflost knowledge takes place through harals learning in a group,
without coercion, but wth a lot of fun. The recovered confidence and fun in a group allows many peopéeticipate

in societyagain

To 2:We can increase the incentives for adults because we use games that are fun and can be played without much
knowledge of every human bainThe combination of games and the subsequent learning motivation is increased to
deal with a subject matter, which one would not normally do. So that is the motivating feature of gambling is
exploited in order

to learn a difficult

subject matter. The 3 Target Groups of How games can help learning
To 3:We can offer the European Erasmus+ Mathematical Literacy
tailored learning Project Math-GAMES - learningto count and calculate

- learning basics in Mathematics,
Statistics and Geometry

opportunities to
individual learners
through games, in
such a way that we

appropriately Members of the Teachers in Europe, Students in Europe,
choose the games who are teaching who are attending
to the participants. 2 RE 2 basics in classes for basics in
It can be dealt with Project Group . g
cultural differences Mathematics Mathematics

as well as

differences in Specialists from 10 countries Teachers in Europe, who are Students in Europe, who wantto
Iearningbehaviour are working out the material working in Adult-Education or learn basics in Mathematics, e. g.
and knowledge for the Math-GAMES project. in other educational fields for *  Adults (old and young)

Eg. if we havea Everything can be people who wantto learn *  Migrant people
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group of adult migrants from Arabipeoplecanbe reached by Tafli ganfaster than with a card game which is
unknown. We can also choose to watch so that mathematical knowlextgegeted, such as accurate identification of
numbers ketween 1 and 6 at dice. But for instandea groupwants to learn everything for commercial arithmetic, we
can support learning with fun and enjoying the garivohopoly'.

To 4:We can provide information on acc@sgto the services of adult education by creating a low input threshold so
that everyone loses his inhibitions to attend courses for adults. By announcing thatdtassith gamesparticipants
will comewho would otherwise never visit a mathemadilcourse.

To 5:In differentcountries,we can protect traditional and popular games frdreing lost because we use only those
games that are known and are used by many people. This helps to save the game from extinction, because many
people only play with elgronic devices and no longer traditiorgddmes Moreover, these games are more suitable

for learning, as the social component is larger anavides more fun

STRUCTURE OFEEUROPEARRASMUS PROJECMATHGAMES

The four parts of the output

Structure of the How games can help numeracy

European Erasmus+ Project
Math-GAMES

Math-GAMES

Compendium
Books and e-Books

(in 10 languages)

34 games with description
*  Rules
Pictures
Graphics
Relevance for
Mathematics

Videos on YouTube
Talk on Facebook

- learning to count and calculate,
- learning basics in Mathematics,
Statistics and Geometry

Math-GAMES
Guidebook

Books and e-Books
(in 10 languages)

Guidebook to each of the 34
games in terms of Mathematics
* Didactical and

methodological notes for

teachers

Structure of each lesson,

step by step

Templates for the games

How to make games

themselves

Math-GAMES

Evaluation Report
(e-Book in EN)

Math-GAMES

Teacher Training Course
Seminar and e-Presentation (in EN)

Teacher Training Course to

work with Math-GAMES

* Didactical and
methodological notes for
teachers
Structure of each lesson,
step by step
Templates for the games
How to make games
themselves

Presence Training

e-Presentation

of the project Math-GAMES:

1. Math-GAMES
Compendiumof Famous
Traditional Games, which are
books in ten languages (BG,
DE, EN, ES, FR, GR, IT, RO, VA,
TR). After that the partners of
the project will prove, how
traditional games could be
implementedin their learning
program for a better
understandingof

mathematics especially for
lower skilled people, for
young people and for
immigrants, if there are
needs.

The results are th&ath-
GAMES Numeracy Learning
Guidebooksn nine
languages.

In the third part of the project the project partners will prove by doing and testing during real courses and seminars
that playing games between people with different skills assist in social integration and thus traditional games will be
saved by transfemg them to other people and they will not be lost. The resultdaah-GAMES Teacher Training
Course and Seminawhich is held for the next years in different countries. Th@esentation, the seminar and the
teachertraining course are published imglish.

Finally theMath-GAMES Testing and Evaluation Repigrpublished. It is a report about the project, the work, the
activities during the lessonthe competitions in schools, the meetings and the evaluation. The NBAMES Project
Report is published in English. All the Material is available from 2018 from the welgitenath-games.eu

The authors of this compdium hope now that the users will have much joy in playing our games, because joy helps
you to learn. In addition the authors hope to make a contribution that more people can apply basic mathematical
content through this compendium.

Roland Schneidt

E-Mail: roland.schneidt@web.de
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THEMATHGAMESMETHODOLOGY

MATHEMATICS AND TIRELE OKSAMES INNEARNIN@ND TEACHING
WHY USINGAMES INEARNINBMATHEMATICS

by Andreas Skotinos, Cyprus

The Goals of Mathematics and its Centrality in an 1 Make connections between mathematics and its

I Rdzifé Qa | applications

Become mathematically literate

Appreciate and value mathematics

Make informed decisions as contributors to society.

It is generally agreed that doing mathematics is a critical 1
skill for all, adults and children, geniuses and people
with limited intelligence, persons with high ecaton

and individuals with low literacy and knowledge. As can be seen the majority of these gaais
immediately related to general life skilthat are
expected for any adult and consequently it is justifiable
to promote the learning of this subject to apgrson
irrespective of hisher ability and degree of intelligence.

In quite a number of reports it is recognized and
stressed that in order for adults to function (reasonably
well) in an increasingly complex world, they require a
basic level of numeragwhich is inceasingly necessary
ina range of lifeskills, such as personal finanaad data The Rle of Games in Leaing Mathematics
handling. It is also accepted that mathematical skills (at
least at the very elementary level) are increasingly
needed in the workplace and in everyday transactions

So we have to promote Mathematics learning by any
means. In view of this need the question now becomes

between pople. 6126 Oy DFYSa LNBY2GS G(KS [$
_ al UKSYlUAOaKeé tIFNUAOdz | N e 0K
It is notby chance important in the case of Slow Adults Lears. The
that Aeschylus, 25 Background that can support a successful promotion of

centuries ago, inthe  Games in the learning process can stem out of

Gt NBYSUKSdza expeRt8fdnk that can have positive impact on the

is adding that besides  following aspects of human behaviaognitive,

the fire, which motivational, emotional and socialExisting research,
Prometheus gave to  although not extensive as yet, supports this positive
people, he points out  jmpact. Particularly in the case of Slow Adults Learners
a!' YR eSaz L thdpbsttiveMnibacBon the motivational, emotional and
for them numbers, social aspects is crucial and it is expected to have

too, the most important scien€®. This revealthe close positive influenceon the cognitive aspects as well.
relation of humans to mathematical literacy and their

need to develop mathematical skills, at least at the
elementary levef.

In Psychology it is recognized that Play brings joy. And it
is vital for problem solving, creativity and relationships.
This is true for every person either a child or an adult. In

These basic skills are obviously reflected inrtien particular this is vital for slow leaens as it is one of the
goals of mathematics educatipwhich are to prepare very few sources to provide these elements, while for
students to: other adults there may be other sources as well.

Furthermore research in Psychology relaResy with
much social behavior that we want either to enhance (if
they are directinga the right direction) or to diminish (if
they are leading to the wrong direction).

1 Solve problems
1 Communicate and reason

For instance, a psychologist found that laclPlafy was
just as important as other factors in predicting criminal
! Prometheus washained to a high rockspunishment behavior among murderers in Texas prisons.

because he brought salvation to man, byaite y' 3 i KS 33 R3Ren ware dealing with the use of Games in the
fire, buEaIscz by giving manumbersAand their meaning. Thus,A processes of teaching (and hence learning) we would )
' f NSFRé HXpnn e&SEFENR 32X ! Sé%&Erﬁfﬁoyf&%ni&ﬂzsﬁanémé‘ﬂ%d’s%ﬁnﬁléQE";‘ . 2dzy RE€
confirms theimportance of numbers for mankind
1 Creating Interestand Promoting Motivation

A Game is a sequence of interesting choices. By
engaging the learner isuch a process motivation is

https://www.youtube.com/watch?v=kcWdcGwd844
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activated and thinking (including critical one) is
taking place.

1 Utilizingthe Benefits That Games Providie
Engaging Learneiis an Environmentof
Experientialand Active Learning
The interaction in a game creates a better
understanding for the learners in regards to the
objects, concepts, processes and even the other
learners involved

1 Socializinghe Persons Involvednd Exploitingthe
Competitionand Challenge Element
Games are part of everyday h$ecialization. This is

particularly important in the case of slow learners as

their slowness might haeits roots in their lack of
social relations and interchanging eliminating ideas
or low morale.

1 Connectingo Real Life Situations
Quite many games reflect actual activitiedité and
thus they provide the element of usefulness.

1 Developinga Happyand Joyful Environment
As already mentioned the joy element is a plus in
the learning process.

9 Utilizingthe Design (Structure, Rules, Equipment,
Problem Posingtc.) of a Gamein Orderto
Developan Appropriate Learning Approach
The components of a game, particularly the ones
characterized by aesthetic, illustrative, energetic
activities can be exploited for meaningful learning.
Also the problem solving elements provide ample
ideas for strategic and critical thinking.

TheMath-GamesMethodology

TheMath-Gamesnethodology encompasses a series of
activities that will provide a teacher (and in particular a
teacher of slow learners adults) the background for
using Games as an edueatal medium in developing
mathematical literacy. In this context it includes three
main outcomesd Math-Games Compendiura,Math-
Games Guidebook and a Ma@ames Teacher Training
Course) that support various approaches and methods
for learning and teachim

Factors that are to be considered in adopting tihvath-
Gamesmethodology

In designing a lesson through the adoption of Math-
Gamesnethodology and considering that the main
targetgroup of learners igoing to be slow adult

learners it is useful toake into consideration a number
of factors reflecting some of the possible difficulties of
these learners. The effort will be to exploit the power of
Games in order to alleviate or diminish these difficulties.
Such factors include the following ones:

1 Langiage Issues
In mathematics classes, language problems are
evident when students have trouble using symbols
of math, expressing math concepts to others, and
listening to mathematics explanations. Problems
£ az

1 Cognitive Factors
These may be attributed tperceptual, memory,
attention or reasoning factors. Perception involves
taking in information from the environment and
processing that information for storage or use.

1 Metacognitive Factors
Metacognition is an awareness the skills,
strategies, and resources that are needed to
perform a task and the ability to use se#fgulatory
mechanisms, including adjustments, to complete
the task. Students with metacognition problems
have trouble selecting and using effective ldam
strategies. Games could provide the forum to face
such difficulties.

f Motor Factors
Motor skills, like perceptual ones, involve more than
one process. They may involve memory of the
symbol along with its actual formation (visual and
motor memories). Thgmay involve visual
perception and transfer (copying). Or they may
involve integration of fine muscles with task
demands. Indicators of motor problems are highly
visible: poorly formed symbols, little control of
spacing, excessive time for a task, andidance of
written work.

1 Socialand Emotional Factors
Such factors cover a very broad spectrum including
peer relations, cooperation, seffsteem etc. Games
again could provide a medium for facing them.

1 Habitsof Learning
Gl roAada 27
and participate in learning, their sdlfiscipline and
selfmotivation, goal setting, engagement in
learning activities, and acceptance of challenges.

1 Previous Experiences
Particularly in the case the learner had negative
previous experiece he refuses to get involved in
the learning process. Games again could alleviate
such negative experiences.

Consequently what we have to take into consideration
in designing our plan for teaching using tHath-Games
methodology could be summarized as:

Type of slow learner (is the slowness due to other
learning areas?)

1 Background iMath

1 Socialization needs of the person

1 Motivation needs and indications that the
mathematical content of the game relates to
everyday life

1 Provision of opportunities forhe use of the

previously mentioned benefits

GeneralApproaches forUsing Games in Learning
Mathematics

Obviously the approach one will adopt for using Games
in the learning process depends on a number of goals

FLILISE NI Ay SELINB & a Ayt wewaptgo aghieve jenod@g e e mamatical

area or topic to the considerations mentioned just in the

f S NIVKYaSE diewNB T S NA
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previous paragraphs, reflecting the benefits of the
methodology. In this context we can suggest the
following approaches: i

ll

Usingthe Methodologyas an Introductionto a
Mathematical Topic

Theidea is to ask the learners to play a game that
can be associated with the learning objectives of
the particular game. Playing a game can be used as
a brainstorming. This idea is expected to be the
basis for motivation and developing of interest. It
can dso be used as an icebreaker both for the
relations of the people involved in the learning
process (learners and teacher) and for the attitudes
of the learners towards mathematics (which are
usually negative).

Usingthe Methodologyfor Creatinga Happyand
Joyful Environment

This idea develops positive conditions for learning
and thus overcoming negative attitudes and
anxiety.

Usingthe Methodologyas an Actual Educational
Medium for Comprehensiorof Mathematical
Conceptsand Processes

Obviously such an approach is a substituteafor
more traditional one with the advantage that it
exploits the benefits of the methodology.
Usingthe Methodologyfor Consolidationof
Otherwise Learned Concepts Processes

1

It is a fact that learning procesgarticularly for
mathematics, demands such an approach.
Usingthe Methodologyfor Relating Mathematics
to Real Life Situations

The identification of uses of mathematics for real
life situation is an asset for adults as the need to see
applications of whathey have to learn.

Usingthe Methodologyfor Developing Problem
Solvingand Critical Thinking Skills

It is a major goal that every learner develops such
skills. Games are ideal for strategic thinking,
planning and designing approaches to face
problematc issues. It provides the forum for
meaningful learning and not just rote
memorization.

Usingthe Methodologyfor Boosting Creativity,
Productivityand Innovation

This idea enhances the skills of the learners and
provides a fruitful approach for learning.can be
utilized for adaptation of games or constructing
new ones by the players.

Usingthe Methodologyfor Fixing Relationship
Difficultiesamongthe Learners

As mentioned earlier such an approach can create a
cooperative, challenging and joyful enviroent,
thus creating ideal conditions for learning.

The following table indicates some examples for the various approaches that are presented in this Guidebook

Approach

Math-Games Compendiurand in the Guidebook

Game presented in the

Introduction to a ©pic

1.2 Checkers

Joyful Bvironment

4.1 Petanque

Educational medium

1.3. Damath, 10.1 Okey, 3.2 Math Scrabble

Consolidation

10.3 Sudoku

Math in Real ife

3.3 Monopoly

Problem Solving and Critical Thinking

2.3Combination 9, 7.1 Magic Squaf3 NimGame

Creativity, Productivity, Innovation

1.4 Tangram, 8.2 Skipping Rope

Fixing Relationships

5.2 Seven Steps, 8.3 Hora

HINTS TO USE THESIDEBOOK

1 The objective of the guidebook is to provide teachers aeducators with material to help them teach

basic skills in mathematics.
1 The guidebook includes 33 games.

1 The best way for the teachers to choose the one that betteitsithem is to check the yhopsis (p.10)
where there is a list of the games and alite mathematical content that is associated with each one,
1 Each section of the guidebook is dedicated to one game.
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STRUCTURBF THIBOOK- HOW TO USE THEJIDEBOOK

EACH CHAPTER OF TBIBDEBOOK CONSISTSUALLOF

PRELIMINARREMARKS

%1‘20154&%(“5 BOARD GAME)
ON THHESSON

with objectives, hints for
tools, materials and
organisation, with
description of the lesson and
with other useful remarks, to
read by the teacher when
preparing the lesson

WORKSHEE | WORKSHEET
FORTHE [ o= ¢y ZE.e. | FORTHE
LEARNER{ | | — =" | TEACHERS
with gaps and free, - R o - as a basis for the
areasto be : : s e teacherduring the
completed by the R lesson
studentduring the -
lesson

[r————

COPYING
TEMPLATES AND

OTHER MATERIA
with which the
teacher can prepare
hislesson more
easily

©
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SYNOPSIS

Page 1 (Game 1 to 17 this Synopsis of all possible learning objectives for the beginner's lesson
Mathematics (in the first columnjhe learning objectives are marked with Amvhich can be methodically
covered wih the mentioned games.

Name and number of the game

+ (1,1 Nine Men's Morris - Mill
3 |1.2 Checkers

w |1.3. Damath

1.4 Tangram

w1 (1.5 Sea Battle

o |1.6 Connect Four

~ (1.7 Dice Games

oo (1.8 Domino

¢ (2.1 Skambalove

2 12.2 Do not get angry - Ludo
= 12.3 Combination 9

5 13.1 Black Jack

5 13.2 Math Serabble

= 13.3 Monopoly

7 |4.1 Petangue

& (4.2 Tictactoe

3 |4.3 Rock-Paper-Scissors

Area of Mathematics (A) with Objectives

Al Whole numbers

Count reliably up to 10 items

Draw a numberline and sort numbers up to 10
Understand a coordinate system and find positions up to 10 X
Count reliably up to 20 items X X
Read and write numbers up to 10, including zerc X X X X
Read and write numbers up to 20, including zero
Draw a numberline and sort numbers up to 20
Understand a coordinate system and find positions up to 20 X X
Order and compare numbers up to 10, including zero X X X X X
Order and compare numbers up to 100, including zero X X X X X X X X
Understand a coardinate system and find positions up to 100 X
Add single-digit numbers with totals to 10 X X X X X X
Add two-digit whole numbers X X X
Subtract single-digit numbers from numbers up to 10 X X X X
Recall addition and subtraction facts to 10 X
Interpret +, - and = in practical situations for solving problems X X X X X
Multiply using single-digit whole numbers X X
Use a calculator to check calculations using whole numbers X X X X X X X X
Approximate by rounding to the nearest 10
Use and interpret +, -, x, and / in practical situations X X
Order and compare numbers up to 20, including zero X X X X
Recognize, describe, and extend patterns X X X
Determine a next term in linear patterns (e.g., 2, 4, 6...) X
A2 Fractions, decimals and percentages
Read, write and compare halves and quarters of quantities X

=
>
>
>
>
>
>
=
>
=
>
>

2|5 [ >
>
=

>
>
>
=
X x|X|=x
S X x| x
>

b

=
>
>

>

Find halves and quarters of small numkers of items or shapes X
Read and add halves of quantities.
A3 Common Measures

Recognize and select coins and notes X X X

Make amounts of money X X X
Relate familiar events to the year, month and week
Describe size and use comparisons X
Describe length, width and hight X X X X
Describe weight and use it X
Read and understand time displayed digital
Understand weight measure X X

=

Read and understand temperature
A4 Shape and Space {Geometry)
Recognize and name two dimensional shapes X X X X X
Describe length and width of shapes X X X
understand ling, line section, distance X
Recognize and name three dimensional shapes X
Describe length, width and hight of shapes X
Understand common everyday names of shapes X
Understand symmetry in shapes
Understand side length, length of a line section X X X
Understand and compare angles X X
Measure areas by counting squares or using grids X X X X
Work out simple volumes X X
A5 Data and statistical measures
Understand simple informations from lists, takles and diagrams X
Sort and classify objects using a single criterion X
Construct simple diagrams
A6 Probability
Understand probability X X X X
Identify the range of possible outcome when using a dice X
Identify the range of possible outcome when using more dices
Identify the range of passible outcome when using a card
Identify the possibilities of success each time we remove a match X
A7 Mathematical reasoning
Determine the appreach, materials and strategies to be used X X X X X X X
Use tools, such as manipulative or patterns, to solve problems X X
Observe rules (game rules or mathematical rules) X X X X X X X X X X X X X X X X X

10

L o B Y

>
>
=

HKIX|X[x|x|x

>
>
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SYNOPSIS

Page 2 (Game 18 to 34i):this Synopsis of all possible learning objectives for the beginner's lesson in
Mathematics (in the first column), the learning objectives are marked witkahich can be methodically
covered with the mentioned games.

Name and number of the game

6.2 Chess

{5 15.2 seven steps

& 16.1 Backgammon

13 6.3 Calculator Hopscotch
h217.1 Magic Sqare

2 17.2 Four Seasons

03 17.3 Steel the pile

% 18.1 Crows feet - Cat's Cradle
% 18.3 Hora Romanian Dance
3 19.1 Fifeteen-Game Puzzle
9.2 Seven and Half

W19.3 Nim Game

3110.1 Okey - Rummikub
4110.2 Hopscotch

% 10.3 Sudoku

o 15.1 Ludo

N
[y

Area of Mathematics (A) with Objectives

Al Whole numbers

Count reliably up to 10 items

Draw a numberline and sort numbers up to 10

Understand a coordinate system and find positions up to 10
Count reliably up to 20 items

Read and write numbers up to 10, including zero

Read and write numbers up to 20, including zero

Draw a numberline and sort numbers up to 20

Understand a coordinate system and find positions up to 20
Order and compare numbers up to 10, including zero

Order and compare numbers up to 100, including zero X X X X X
Understand a coordinate system and find positions up to 100 X X
Add single-digit numbers with totals to 10 X X X X X X X X
Add two-digit whole numbers
Subtract single-digit numbers from numbers up to 10 X X X X X X
Recall addition and subtraction facts to 10 X
Interpret +, - and = in practical situations for solving problems X X X X
Multiply using single-digit whole numbers X X X
Use a calculator to check calculations using whole numbers X X X
Approximate by rounding to the nearest 10

Use and interpret +, -, x, and / in practical situations
Order and compare numbers up to 20, including zero X X X X X X
Recognize, describe, and extend patterns X X
Determine a next term in linear patterns (e.g., 2, 4, 6...) X X X X X X
A2 Fractions, decimals and percentages
Read, write and compare halves and guarters of quantities X
Find halves and quarters of small numbers of items or shapes
Read and add halves of quantities. X
A3 Common Measures

Recognize and select coins and notes
Make amounts of money

Relate familiar events to the year, month and week X X
Describe size and use comparisons X X X X
Describe length, width and hight X X X X
Describe weight and use it

Read and understand time displayed digital
Understand weight measure

Read and understand temperature

A4 Shape and Space (Geometry)
Recognize and name two dimensional shapes X X X X
Describe length and width of shapes X X X
understand line, line section, distance X
Recognize and name three dimensional shapes
Describe length, width and hight of shapes
Understand common everyday names of shapes X X
Understand symmetry in shapes X X X
Understand side length, length of a line section
Understand and compare angles X
Measure areas by counting squares or using grids X
Work out simple volumes

AS Data and statistical measures
Understand simple infermations from lists, tables and diagrams X
Sort and classify objects using a single criterion X | X | X
Construct simple diagrams X X X
A6 Probability
Understand probability X X X X X X X
Identify the range of possible outcome when using a dice X
Identify the range of possible outcome when using more dices X X
Identify the range of possible outcome when using a card X X
Identify the possibilities of success each time we remove a match X X X
A7 Mathematical reasoning
Determine the approach, materials and strategies to be used X X X X X X X X X
Use tools, such as manipulative or patterns, to solve problems
Observe rules {game rules or mathematical rules) X X X X X X X X X X X X X X X X X
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1.1NINE MEBMORRIS MILL(BOARDGAME)

OBJECTIVES

|l

TOOLSMATERIALS ANDRGANISATION

=A =4 =4

Participants should be taught tmount reliably up to9 items. The
gameMill was chosen, becauseimber9 is the biggest single
digit number. |
They understand that if items are rearranged the number stays g
the same.

They know how to count on and back from any small number
They learn the idea of aumber line

Takemillboardfor each 3 players

Each groupneeds 9 white and 9 black men

Prepare copies from the worksheet for each student.
The lesson takes 45 minutes.

DESCRIPTION OF 1HSSON

First part of the lesson

=A =4 =4 -4 A

1

9ELIX LAY (GKS 3LYS abAyS YSyQa az2NNM&é

Arrangegroups with 3 persons.

Each group is sitting cem extra table.

The role of the persons in the groupneperson is watching the gamandtwo personsare playing.

The participants play several times the game "Nine Men's Morris". They always have to begin with 9 men.
The Players have fun and they wirethame sometimes. This makes them feeling-cetifident.

The participants learn to count up by putting the men to the board.

Second part of thedsson

1 Hand out the worksheets to each person one.

1 Follow the instruction on the worksheet.

1 Mark the men \ith numbers.

1 Studentdearn that the last number when counting is the number, which represents the amount of the men.

1 The participant¢earnthat numbers have an order and built umamber line

T 'RR ané¢ G2 GKS 2NRSNJIYyR GKS ydzYoSNI fAySo
USEFUHINTS

1 Atthe end of the lesson the worksheet is completed.

1 If the participants cannot read, the teacher has to guide them.

1 If participants have difficulties to count, you have to trgipou need more time or you can split the group.

1 If participants have difficulis to write numbers, you have to divide the lesson into two lessons: First lesson:

play and count, second lesson: play and write numbers.
9 Following lesson: Look for another game, in which the participants have to count up to 9.

12
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WORKSHETL.1 (LEARNER

,2dz adGFNI GKS 3ILYS bAyS
each player.
How many men do you see on the picture?

Count the men again and write numbers on it!

What is the last number?

Give each man a number according to the lines! Stz
on the left side!

The last number is the amount of the men.

How many men are all together?

Give each point on the line a number!

You have got a

and the numbers are .

they arein an order!

13
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WORKSHEEI 1 (TEACHER

T T

© S
(@)
006

TR
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,2dz a4GFNIG GKS 3IFYS bAyS
each player.
How many men do you see on the picture?

| see 9 men!

Count the men again and write numbers on it!
What is the last number?

123456789
The last number is 9!

Give each man a number according to the lines! Stal
on the left side!

The last number is the amount of the men.
How many men are all together?

9
because the last number during counting is 9

Give eaclpoint on the line a number!
You have got aumber line

and the numbers arsorted

they are in an order!

14
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it
b 1.2 CHECKERDAME (BOARDGAME)

OBJECTIVES

1 Participants should be taught to count reliably upl@items.
The game Checkers was chosen, because the board exists of
8 fieldsand it is played with 12 men each

1 Students understand that all the fields on the board have the
same size and the same area.

1 Students learn all about squaréength, heght and right anglé.

1 The students construdifferent squaresand count the fields.

f  The students learn about lj dzt NB y dzYo SNE X S«
thelengthofo FA St RaxX O2yaraid 2F o a bcdefg h

1 The students learn multiplication with equal factors.

= N W AR U N

KA OK

TOOLSMATERIALS ANDRGANISATION

1 Take acheckershoard (8 by 8 fieldsjor each 3 players

Each group needt2 white and12black men.

Prepare copies from the worksheet for each student.

Each student must have a pencil and a ruler (for constructing)
The lessonakesabout45 minutes.

=A =4 =4 =4

DESCRIPTION OF 1HSSON

First part of the lesson

9ELIN I Ay Chéckersal YS &

Arrangegroups with 3 persons.

Each group is sitting on an extra table.

The role of the persons in the groupnepersonis watching the gamand the rulesandtwo are playing.
The participants play several times the gan@éckers They always have to begin witl2 menin the
starting position The Players have fun asdmetimesthey win the game. This makes them feeling-self
confident.

I The participantsearn to count up tdl2 by putting the men to the board.

=A =4 =4 -4 A

Secomnl part of the lesson

Hand out the worksheets to each person one.

Follow the instruction on the worksheet.

Learn all about squares.

See the different squares on the worksheet and count the figldee squares
Make a list of square numbers and learn about multiplication.

=A =4 =4 -4 A

USEFUHINTS

1 Atthe end of the lesson the worksheet is completed.

1 If the participants cannot read, the teacher has to guide them.

1 If participants have difficulties to count, yave to traing you need more time or you can split the group.

1 If participants have difficulties tdo multiplication with single digit numbers, show the different squaxed
count the inside squares

1 With the free computer tool GEOGEBRA you can cortgjeametric figures easilywww.geogebra.org

1 You can do morarea calculations by counting squares!

15
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WORKSHEEL. 2 (LEARNER

a=b=c=d

16

What is a square?

A square is a geometric figure with the
following characteristics:

Draw a square with a side length 3 UL
(unit of length)!

Count the fields inside this square!

Draw 2 different squares with side
length from 1 to 9 UL!

(Use the grid on the le&ide, talk to
other students, so that all possible
squares are constructed)

Count the fields inside these squares
and note it in a table!

1 (2 |3 |4 |5 |6 |7 8|9

Definition
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WORKSHEEL. 2 (TEACHER
R i -]
a=b=c=d
A

17

What is a square?

A square is a geometric figure with the
following characteristics:

All side lengths are equal.

All angles are equal; they are right
angles.

Construct a square with a side length 3
UL (unit of length)!

Count the fields inside this square!

There are 9 fields inside the square with
the side length 3.

Construct 2 or 3 different squares with
side length from 1 to 9 UL!

(Use the grid o the left side, talk to
other students, so that all possible
squares are constructed)

Count the fields inside these squares
and note it in a table!

12|34 |5

9
81

|-l>\l
(@]
Y

6
1 /4|9 16|25 |36

Definition
The numbers in the second row are calle
squarenumbers.
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Template to make copies for the students:

O |
O |

O |
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b 1.3DAMATH- MATHCHECKERBOARDGAME)

REQUIREMENTS

1 Participantsalready can count and calculate with whole numbers
between 0 and 11Participants know, that multiplication by 0O is
always 0 and divided by 0 is not possible, so this move is not allow:

1 Students already know the rules of the game Checkers (Dame)

© =2 N W & 00 O N
O = N M @ 0 © ©~

OBJECTIVES

1 The game DAMATH is a game to exercise calculating with numbers
between 0 and 11.
9 Students practice playing the reckoning. You have fun.

TOOLSMATERIALS ANDRGANISATION

1 Take acheckershoard (8 by 8 fieldsjor each 3 players

1 The white fields of the board are marked with arithmetic symbols. Y
can mix different sytnols or, much easier, you start first just with
addition and so on.

1 Each group needs 12 white and 12 black nlérese men are marked TR
with whole numbers from 0 to 11. 0

1 Use the copy template from 1.2 Checkers!

 Thelessontakes 45 minutdas¥ G KS LI NIAOALI yia R2y Qi 1y26 (KS NHzL €
Checkers first for another 45 minutes.

DESCRIPTION OF 1HSSON

First part of the lesson40 minutes)

9 ELX | Ay D (Bd précipants already know the rules ofetiyame Checkers).
Arrangegroups with2 persons.

Each group is sitting on an extra table.

The role of the persons in the grougvo are playingagainst each other (it is a competition)

The participants plag certain number ofimes the game DamatH'. They always have to begin witt? men
in the starting positior(see picture) The Playerget only points, if they calculate in the right way when
jumping over an opponent. The result of this calculation is to be noted.

=A =4 =4 -4 =4

Second part of the lessorb(minutes)

1 Each participant is presenting his score.
1 The winner of the group has the most scores, but everybody has learned a lot by exercising the caculations.

USEFUHINTS

1 You can construct Damath by your own (see next page).

1 Itis very important, that the teachémows the abilities of the participants.

1 Start, if necessaryyith easier calculations, e.g. you can mark the white fields just with + and the men with
numbers between 0 and &so your participants calculagg. just 2+3=5 or 0+5=5 or 1+2=3.

19
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h_ 1.4TANGRAMPUZZLE

OBJECTIVES

1 Theparticipants learn to construct a Tangram.

1 The students learn the geometric figures triangle, square and
parallelogram.

1 Students learrio recognize and buildeometric shapes.

TOOLSMATERIALS ANDRGANISATION

1 There are two possibilities:
you can construct the Tangram on a strong paper by yourself or
you copy the construction and the pupils have to use scissors to cut tl
figures.

9 Thelesson takes 45 minutes.

DESCRIPTION OF 1HSSON
First part of the lesson20 minutes)

1 Make groups of two participants. Each group has pencil, ruler, paper and scissors.
1 Explain theTangram and its history
1 Construct the Tangram (see below, how to consty

Second part of the lessor2b minutes)

1 Give a copy of the templates with lines to the participants (easy way).

1 Give a copy of the templates without lines to the participants (not so easy).
1 Each one has to puzzle ab@itemplates.

I The teacher controls it and gives points to thiell-done constructions.

USEFUHINTS

How to construct a Tangram by yourself:

1. Drawl square existing df6 smallsquares

2. Drawthe diagonals

3. Drawthe different7 figuresof Tangram(2 small, 1 mediunand 2 bigtriangle, 1 small square, 1 parallelogram)

Special FeatureAs asecondary taskou can calculate areas by counting the squares and triangles. You will find out,
that the big square has the area 16 and the 7 shapes have the areand, 12 16=4+4+2+2+2+1+1

21
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Template for puzzléigures
with lines (easy)

Template for puzzléigures
without lines (not easy):
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. 1.5 FABATTLEPAPERPENCIIGAME) — ]

1 [

OBJECTIVES

1 The participants learn to construct differerdctangleqthe width is
alwaysl;the lengthis 1, 2, 3,4and 5

1 The students learn to usgamecoordinates like 3B.

1 The students learn to usmeathematical coordinateslike (3 2). |:|

TOOLSMATERIALS ANDRGANISATION 12/3 456 7 8 910

> W A0 MO I — -

1 Each of the two playsmeeds two empy grids: one for to mark his own
ships and one for to mark the hits own and on the enemy ships. 1 | m
1 The lesson take45 minutes. H
¢ [ [
DESCRIPTION OF THHSSON : °
First part of the lessonfreparation for 5minutes) D
1 Make groups of two partipants. Each player hagncil and several pairs ; L :I
of grids. A

1 Each player is marking his own ships on one of the griisi¢iure). 123 456 7 8 910

Second part of the lessorgéme25 minutes)

1 One player begins shooting by saying the coordinates.

1 The other player is marking the shots on his gnd & saying: water or hit
91 If one ship is full of hits, the player has to say: ship has sunk

1 Goon as log as all ships of one player hasenk.

Third part of the lesson (15 minutes)

1 Hand out the worksheets to each person one.
1 Follow the instruction on thevorksheet.
9 If there is enough time, you can go back to the game.

USEFUHINTS

1 You can do area calculations of rectangles by counting sqaadsr calculating area=length*width.

1 ¢KSNB FNB O2YLJzi SNI gSNBA2Yy A | @I Adghirestith® BomguteS NS @ 2dz OF
http://de.battleship-game.org/
http://en.battleship-game.org/
http://es.battleship-game.org/

TEMPLATE | J J
| |
H H
G G
F F
E E
D D
C C
B B
A A

1 23 4 5 6 7 8|9 10 12 3 45 67 8 910
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WORKSHEEIL5 (LEARNER
B
A
1 2
- ® P(3|2)

What is a grid?
A grid is a geometric background with
the following characteristics:

There are and
lines. All lines have the
distance from each other.

Complete the grid on the left side!

Give each columniaumber from 1 to 10
and each row a letter from A to J (this i
a 10 x 10 grid).

Try to locate the fiel@D (column2, row
D) =(2|D) and mark more fields: (1]A),
(10IC), (1013), (519)

Definition: | D) are the
of the field in column

2 and rowD.

In Mathematics not the fields, but the
lines and its crossingoints are marked.
Coordinate System on the left side with
P(3]2)

Definition: (__|__) are the matico-
ordinatesof the crossing point of
columnline __ and rowliine __.

Mathematical notation:

Put more points into the math. eo
ordinate system and add the
mathematical notation!

A(1[1), B, €|, b))
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> o Om =76 I

1 2 3 456 7 8|9 10

o P32
® A(1[1)

e D(10|18)

C(12]5)

B(£4|1)

What is a grid?
A grid is @eometric background with
the following characteristics:

There are horizontal and vertical lines.
All lines have the same distance from €
other.

Complete the grid on the left side!

Give each column a number from 1 to ’
and each row a letter from A td (this is
a 10 x 10 grid).

Try to locate the fiel@D (column2, row
D) =(2| D) and mark more fields: (1]|A),
(10IC), (10]9), (519)

Definition: €| D) are thegame
coordinatesf the field in columr? and
row D.

In Mathematics not the fields, but the
lines and its crossingoints are marked.
Coordinate System on the left side with
P(3|2)

Definition: @|2) are the mathoo-
ordinatef the crossing point of
columnline 3 and rowline 2.

Mathematical notationP(3|2)

Put more points into the math. eo
ordinate system and add the
mathematical notation!

A(1]1), BQ4[1), CL2|5), DAO|18)
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1.6 CONNECTFOUR(BOARDGAME)

OBJECTIVES

1 The participantdearn to construct a line by 2 points.

1 The students learn that 4 points can be the same line or not.

1 The participants étermine the approach, materials and strategies to be use:
in this game

TOOLSMATERIALS ANDRGANISATION

1 Each of the two playenseeds ai 6nnectC2 dzZNE 62 NR® LT &2dz R2y Qi KI @S Sy
of a board a sheet of paper as a simulatidritee board (see beloy

1 The lesson takes 45 minutéRhe students can do the second part of the lesson only, if they have learned
abou coordinates in lesson 1.5

DESCRIPTION OF THSSON

First part of the lesson2b minutes)

1 Make groups of two participants.
1 Always two players have

o either an originalboard with chips in two colours or

0 two pencik in two colours and a game template (dmsow).
1 Play the game several times. Discuss about the strategies.

Second part of the lesson (Bminutes)

1 Hand out the worksheets to each person one.
1 Follow the instruction on the worksheet.
91 If there is enough tira, you cartalk about the differences between two and three dimensgames

USEFUHINTS

Here youseetherssY dzf A2y 2F GKS
have an original board

Please be aware, that you fill the rowsthout a gap . . . . . . .
from the top in direction of the arrow!

26
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What is adistance ine?

Adistanceline is a geometric element
with the following characteristics:

The
determinse a distance line

Construct in the grid on the leftide two
points with the coordinatedP(3|2) and

Q(98)!

Take a ruler and a pencil and connect

Q(9I8)

these two points by a straight line.

The line is the
between two points.

Plot more points in the painting on the
left side: R(5|4), S(3|7), T(7|&nd
U(10l4).

What characteristics do these points
have?

27
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WORKSHEELL 6 (TEACHER

Q(9[8)

P(3[2)

®5(317) 4!

R(5]4)

Q(9l8)

®y(10[4)

28

What is adistance ine?

Adistanceline is a geometric element
with the following characteristics:

Theshortest connection of two points
determinesa distance line

Construct in the grid on the left side twc
points with the coordinates P(3|2) and

Q(9[3)!

Take a ruler and a pencil and connect
these two points by a straight line.

The line is theshortestonnection
between two points.

As the line is bounded by the points P ¢
Q one says oline c

Plot more points in the painting on the
left side: R(5]4), S(3|7), T(7|&nd
U(10|4).

What characteristics do these points
have?

Points R and T are on the line segment
points S and Lhot.

,2dz gAYy GKS 3IlLYS ¢
can put

4 of your own chips = 4 points
in a line!
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D 1.7 TENSMPLEDICEGAMES TABLEGAME)

OBJECTIVES

1 The participants learn all about a dice.

1 The participants learn to construatcube
from a net of a cube

1 The students learn how a cube is transforme
into a gambling dice.

TOOLSMATERIALS ANDRGANISATION

1 Groups of 3 td persons are sitting around a
table.

1 On each table are three dice, a shaker,
notepaper and a pencil.

1 For the construction of a cube you need
paper, scissors and glue.

DESCRIPTION OF 1HSSON
Firstpart of the lesson (20 minutes)

1 Make groups of 3 to 5aticipants.

1 Choosdwo from the compendium of 1dice
games

1 Play the game several times and note the
winner.

1  Which game is the most funny oraiting one?

Secondpart of the lesson (25 minutes)

1 The participants construct their own cube or dice fromed of a cube
1 Each participant gstone worksheet, ruler and pencil, scissors and glue.
1 Follow the instruction on the worksheet.

USEFUHINTS

It is necessary, that each participant is constructing his own cube and théeis learning by doing!

Interegting fact: The sum of two opposite sides of the points of a dice is always 7.

29
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What is a cube?

A cube is a geometric object with the
following characteristics:

The cube is

The cube is bounded by

Construct in the grid on the left side the
net of a cube with ruler and pencil!

Takescissors and cut out the net of the
cube.

Fold along the linégo makea cube!

Plot on the six outer sides (squares) of
the cube the dots (pips) like in the
example.

Work order: Add the points of two
opposite sides!

The sum of the points of two opposite
sides must be

Take glue or adhesive film to ismthe
dice.

30
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WORKSHEELL 7 (TEACHER What is a cube?

A cube is a geometric object with the
following characteristics:

The cube is three dimensional.

The cube is bounded by six square fa
(six square sides).

Construct in the grid on the left side
the net of a cube with ruler and pencil

Takescissors and cut out the net of th
cube.

Fold along the linégo makea cube!

Plot on the six outer sides (squares) c
the cube the dots (pips) like in the
example.

5|12

o]

Work order: Add the points of two
opposite sides!

® The sum of the points of two opposite
® sides must be always

®

o o o Take glue or adhesive film to i&mthe
® o O ® dice.
®

®
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o 1.8 DOMINO(TABLEGAME)

OBJECTIVES

1 The participants learn all about dominos as rectangle game pieces.
1 The participants learn to construct a domino on the paper.
1 The students learn to count from 0 to 9 and to visualize these humbers.

TOOLSMATERIALS ANDRGANISATION

1 Groups of 2o 4 persons are sitting around a table.

1 On each table there is one set of dominos.

1 For the construction of a set of dominos from paper you need
0 a copy of this page and scissors to cut or
0 paper, ruler, pencil to construct and scissors to cut.

DESCRIPTIOCDF THEESSON
First part of the lessonl(5 minutes)

1 The participants construct their own set®5 dominos.
1 During the construction they learn to count and to visualize the numbers from 0 to 9
1 Each participant hagaper, rulerand pencito construct and sissors to cut.

Secondpart of the lesson 80 minutes)

1 Make groups of 3 to 5 participants.
1 Play thedominogame several times and note the winner.

USEFUHINTS

It is necessary, that each participant is constructing his damino¢ this is learning by dap!
Especially the visualizing of numbers is important.

BERRERE
PEEBEBEERE
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TEMPLATHR.8 TOMAKECOPIES FOEARNERS

If you want toconstruct a fulb5 domino set, you need to copy 7 of these templates.
It is important, that the participants can vialize the numberérom 0 to9 by their own.
Please write the numbetbelow the stone!

33
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M 2.1 SXAMBALOVEMARBLE GANE

OBJECTIVES

|l

il
f
f

Countingfrom 1to 36

Arrangement and comparison of numbers36

Summing oneligit and twedigits number

Introductionto geometric figures rectangleircle and sphere

TOOLSMATERIALS ANDRGANISATION

f
f

Each player gets one marble
Draw the field for the game

DESCRIPTION OF 1HSSON

First part of the lesson

f
f
f
f

Game area is a rectangle shapetba ground with parameters 3x4m
Each player chooses a marble

The teacher explaine rules and the game begins

Setting the turn of the players

Second part of the lesson

1 Hand out the worksheets, onéo each peson
1 Follow he instruction on the worksheet
USEFUHINTS
1 If the participantscannot read the teacher has to guide them
1 If participants have difficulties to coutr 36, you have to trairg you need mordime or you can split the
group
1 Theparticipantshave totrain to recognize geometric shapes rectangles, circle spttere
1 Theparticipantshave totrain to sum numbers irsteps by3 upto 36
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WORKSHEEX. 1 PAGEL (LEARNER

The players are chosen. How many are they
(see the picture middle left)?

How many marbles does each player have at
the beginning?

Show the order of play

If the first player hits the hole, how many
points does he get?

If the second player hits the hole two times,
how many points doeke get?

If the third player hits the hole two times and
hits a marble of other player, how many point
does he get?

How many times a player has to hit the hole
another marbleto win the game?
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WORKSHEEX. 1 PAGEL (TEACHER

The players are chosen. How many are they
(see the graphic middle left)?

How many marbles does each player have at
the beginning?

one

Each player tosses the marble towards the
hole, aiming to move it as close as possible tc
or inside of it. The player who tosses the
marble the closest to the holes starthe first.

Make the turn of the players!

3 2 1 because of the distance tc
the hole.

If the first player hits the hole, how many
points does he get?

3

If the second player hits the hole two times,
how many points does he get?

6

If the third player hits the hole two times and
hits a marble of other player, how many point
does he get?

9

How many times a player has to hit the hole
another marbleto win the game?

12

The winner is the player who$86 points first.
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WORKSHEEX. 1 PAGE2 (LEARNER

1% player
2" player l

O

Rectangle 4nlong /Rectangle & width

Describehe shape of the game field?

Calculate theperimeter of thegame fiel®

Calculatehe area of the game field?

AdvancedExercise
Each player gets one marble.

There areb red, 6blue and7 yellow marbles in
a bag If you have your eyes closed how many
marbles must you subtraah orderto be sure
that you have at least 2 with a different cofor

0 n
b) 18
c)8

Questions for the very clever ones

Describe the shape of the marble?

Calculatehe volume of the sphere, if

A ofp tand radius r=3 cm ?
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WORKSHEEX. 1 PAGE2 (TEACHER

1% player
2" player l

O

[ Rectangle 4n long %ectangle & width

Describehe shape of the game field?

rectangle

Calculatehe perimeter of the area?

3m+3m+4m+4dm=14 m

Calculatehe area of the game field?
3mx 4m=12 n%¥

AdvancedExercise

There areb red, 6blue and7 yellow marbles in
a bag If you have your eyes closed how many
marbles must you subtraéh orderto be sure
that you have at least 2 with a different cofor

“0 b)18 ¢)8

Solution

Seven marbles of one calg the most to be
subtracted; the eighth will be mandatorily of
different color.

Questions for the very clever ones

Describehe shape of the marble?

The shape of the marble isphere

Calculatehe volume of the sphere, if

A ofp tand radus r=3 cm ?

6 -AO=-Ac A0 ppTAiv
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2.2D0 NOTGETANGRY LUDO(BULGARIA

OBJECTIVES
1 Introduction to geometric figures cube, rectangle,
square
1 Knowledge of numbers from 1 todd each side of a
dice

1 Count reliably from 1 to 10, learn to count to 60
1 The participants also leatvasics in pbability
theory

TOOLSMATERIALSNDORGANISATION

i Take a gaméoard and dice

Each player needs 4 pawns

Prepare copies frorthe worksheet for each student
The lesson takes 90 minutes

=A =4 =

DESCRIPTIOCDF THEESSON

First part of the lesson

Upto four players must be chosen

Each phyer chooses the color of Hisur pawns and places &m at the dashboard start field

Determiring the sequence of the players

The participants reew the rules and the gansdegins

Players are getting to know the numbers from one to six and also thedsx af the geometric figure cube
While roling the dice participants learthat the highestnumber they can get is 6 and thawestis 1.

=A =4 =4 -4 -4 A

Secondpart of the lesson

1 Hand out tle worksheetne to each person

1 Follow te instruction on the worksheet

1 The paricipants must be able to count up to 4 and to follow the sequence of the numbers

1 They must have the ability to compare the numbers from 1 to 6

1 They must understand general mathematicsultiplication and divisiotio understand probability
USEFUHINTS

1 Atthe end of the lesson, the worksheet should be completed.
1 If the participants cannot readhe teacher has to guide them
1 If participants have difficulties to count, you have to trgipou need mordime or you can split the group
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WORKSHEEX.2 PAGEL (LEARNER

Rule:Each playetakesfour pawns.Each player
counts andouts four figures in one colour into the
avyrtt OANDEtSa 2F (GKS ||
on the board

1 How many pawndoeseach playehave?

1 How mary participants are in the gante___
1 How many pawns are all together on the
board?

Rule:Each player rolls the dice; the player with the
highest number beginthe game.To enter a pawn
into the playing field a player mustltmumber 6!

1 What is the shape of the dice?
1 How many sides dodbke dicehave?

1 Which numbers aresymbolized on the sides
of the dice?

1 Which is the highest number

Which is the lowest number?

9 Listthe numbers written on each side of the
dice as you startrbm the lowest to the
highest

=

Rule:The player must always move a figure
according to the dice value rolled. If no move is
possible, pass the turn to the nieglayer.

The game ends when all pawns of each player are
the final flight.

s 1 How many fields mustachplayerpassto
move his pawn to the final (final flight)?
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WORKSHEEX.2 PAGE] (TEACHER

Explain game rules to participants

Rule:Each playetakesfour pawns.Each playecounts
and puts four figures in one colour into the small circl
2T GUKS | NBIF oael NRaA&UL A\
1 How many pawns have each playet?
1 How mary participants are in the gan?ed

1 How many pawns are all together on the
board? 4 +4+4+4=16

Rule:Each player rolls the dice; the player with the
highest number beginthe game.To enter a pawn into
the playing field a player must roll number 6!

1 What is the shape of the dice? cube

1 How many sides haube dice?___6

1  Which numbers aresymbolized on the sides of
the dice? from 1to 6

1 Which is the highest numbe6

Which is the lowest number?1

9 Listthe numbers written on each side of the
dice as you starrdm the lowest to the highest
1,2,3.4,5, 6

=

Rule:The player must always move a figure accordin
S — to the dice value rolled. If no move is possilglass the
~ . turn to the next player

The game ends when all pawns of each player are ir
the final flight.

]
(&2
®)
O
®
O]
(
O]

1 How many fields must each player pass to mc
his pawn to the final (final flight)?one pawn
62, the second 63, the third 64 and the las®n
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WORKSHEEX. 2 PAGE2 (LEARNER

S

o

(]

Task to learn probability

Roll the dice 100 times and mark wih the results in
a table, form the sum and divide by 100.

Number 1 2 3 4 5 6
of the
Dice

|l

Frequency
when
rolling

Sum

Sum/100

(0p))
QX
(04
Q

ResultLy {dFdAaGAO o
experiment is €

Question:What is the probability to ge3 when you
roll the dice?

Using classical mathematical approach, the probabilit
. m
ISt (¢)=—

n

mis 1, as there is only one 3
and n is 6, as we have 6 sides of the dice.
If we assume that A is the probability to get 3,

()=

This means, that the probability to roll a 3 is

Task:

Calculate the volume of a cube?

Theformula for the Volume is

6 AJADA

GKSY alé¢ Aa GKS fSy3adik 2
If a=2 cm the Volume is

---------------------

Task:

Calculatehe surface area of the cube?

The Formula of the surface area is

3 pAA

Gl é Aa GKS f Syidddkthexdite! RaES
cm the surface is

;;;;;;;;;;;;;;;;;;;;;
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WORKSHEEX. 2 PAGE2 (TEACHER

=y = =5 T T

Task to learn probability

Roll the dice 100 times and mark wih the results in
a table, form the sum and divide by 100.

Number 1 2 3 4 5 6
of the
Dice

By

Frequency] Il (il (il (il Ml
when Il Il (il (il (il Ml
rolling il il il il I Ml
| f [l l |

Sum 16 18 19 17 14 16

Sum/100 | 016 018 0,19 0,17 0,14 0,16

Resultin{ G F 6 AaGAO 6S alrée a¢K
experimentifD , 16 to roll a 1 a

Question:What is the probability to ge8 when you
roll the dice?___0,19

Using classical mathematical approach, the probabilit

ist(¢) :% mis 1, as there is only one 3

and n is 6, as we have 6 sides of the dice.
If we assume that A is the probability to get 3,

1
s)=-=0.,166
-C) =5

This means, that the probability to roll a 3Li$=0,166

Task:

Calculate the volume of a cube?

The formula for the Volume is

6 AAA

GKSY alé Aa O0KS fSy3adk 2
If a=2 cm the Volume is

6 cAIXAIXAI YAy

Task:

Calculatehe surface area of the cube?

The Formula of the surface area is

3 AN

Glré¢ Aa GKS tSy3aakK 2F 2yS
cm the surface is

3 X AIxAl _c1Alo
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fsle]] 2.3 COMBINATIONNINE(BOARDGAME)

OBJECTIVES

1 The game was chosen, because of its brain dridagabilities.
L FRKSNBa 2 fS@gSta GdKNBS e
Gel EYRY 2F 9RdOFGAZ2YlIf hoa2aSOle_

1 Participants should be taught to sum four single digit number
fast and reliably

1 They understand that if numbers are rearranged the sum is
different

1 They try to rearrange numbers until piminary given result is
reached

el

TOOLSMATERIALSNDORGANISATION

1 Game cardsYou can make the cards by your ovgee the template at the end of this lesson.
1 Prepare copies frorthe worksheet for each student
1 The lesson takes 45 minutes

DESCRIPTIODF THEESSON

First part of the lesson

I The players are choosen.

T 9ELIX IAY GKS 3ILYS a4/ 2Y0AYLGAZ2Y déd

T ¢KS LINIAOALNFYyGaE L& aSOSNIt dGAYSa GKS 3IFLYS 4G/ 2Y0A

no timelimitation is defined.

The participants learn to sum and rearrange numbers until the solution is found.

Players aise hand when they find a solution.

The others students can check their answer. After teacher checks the correctness of the answer.

Whenthe participants become more experienced competition is announced. When participant finds a

solution the time is recordedlhe fastestwins.

The game could be played in rounds of several games each.

The competition may be for individuals or played by team

1 Introduce the idea that the game has optimal strategy to find a solution. Remember that there are 362880
card variants including symmetric.

=A =4 =4 =4

=A =4

Second part of the lesson

1 Hand out the worksheets to each person one.
1 Follow the instruction on the worksheet.

UsEFUIHINTS

1 Atthe end of the lesson the worksheet is completed.
1 If the participants cannot read, the teacher has to guide them.
f LT G4KS LI NIAOALIYyGA OFyQi dzy RSNBEGIYR (KS NHzZ Saxr (K:¢
1 If participants have difficulties to sum asdmbine numbers, you have to divide the lesson into two lessons:
First lesson: sum numbers, second lesson: rearrange numbers.
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WORKSHEEX. 3 (LEARNER

Take the card.
Look at it.

Try to find a solution.

You can keepdraft of intermediate
calculations.

Try different variants.

Try to use a strategy.

Question

If you have threenumbersin the cornerof the
little square (A%1, A2, A3) andhe result in
the middle of the box Bhow can you findhe
numberA4 in the fairth corner of the square

Whenthe solution is found present it to the
teacher!

If you participate in a competition, raise a har
or stop the timer.

O—O—0
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WORKSHEEX. 3(TEACHER

Explain game rules to participants
Start the game Combination 9 by shuffling cards

Give each player a card.

The player takes the card and tries to find a
solution.

He can keep notes and drafts on additional
notebook.

Question

If you have threeaumbersin the cornerof the
little square (A%1, A2, A3) andasult in the
middle of the box Bhow can you findhe number
A4 in the fourth corner of the squaPe

A4 =B - (Al + A2 + A3)

The player presents the solution to tla¢her
studentsand theycheck their answer.

After thatteacher checks the correctness of the
answer

After the students feel confident with the game
the teacher could start timdvased competition.
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TEMPLATR.3TOMAKE YOUR OWBARNETS OMBINATIONNINE

Step 1: Put the numbers froito 9 disordered into the small circlek.is always in the middieircle.
Step 2:Add the numbers in the 4 small circleghich are arounane bigger circland write the sum in théig circle.
Step 3: Remove the 9 numbers from the small circles and your carnet is finished!

ODOO®G
®@OO®O®O
1010,
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3.1BLACKIACK(CARDGAME)

OBJECTIVES

1

= =4 —a -

Count and add numbers of valuell up to
21+

Read numbers up to 11

Order and compare suwf numbers up to 21
Improve memory for number cards
Understand a logical system of rules with
numbers

TOOLSMATERIALSNDORGANISATION

1

One or several standard deck of cards,
depending on the number of players
Aconvenient table for players to use

The game has no time limit or you said the
rules when the game ends, see below

DESCRIPTION OF 1HSSONS

Lesson 1.

1

Identify the cards, type and value

1 Understand what is a deck of cards

1 Review the value of the cards

1 Prectice adding two cards each time and ask
participants to give the value

1 Practice adding more than 2 cards until the
total is over 21

i Compare random pair of cards for their total
value

Lesson 2:

T 9ELX I Ay BlakkIJacl | YS «a

1 Arrangegroups with at least 3grsons.

1 Explain the role of a dealer or house. One of
them has the role of the dealer or the
teacher could have this role in the beginning.

1 The participants play sevenadundsthe

game BlackJack" in order to understand the
rules. The game is played Wwibpen cards for
all, so in this way the learning of the rules
becomes faster.

The Players have fun in risking or in trying to
remember the cards passed estimating
chances/probabilities. Cards of value 10 have
a higher chance to appear than any other
number card.

48
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1 The participants learn to count up 80+ by

adding the value of the cards in their hand

Lesson 3:

f

Now the players play with closed cards to
themselves.

In order for the game to have an end each
player receives 10 chip When one of the

pla@ S NEefall thechips then the game can
stop, so a winner will be the player with most
chips left. In Casinos this is not the case as the
game does not stop as long as there is at least
one player. The game could decide to start
with more chips, like @ for example. The

dealer should have at leaasmanystarting

chips of the players. If the dealer runs out of
chips then again the game ends and the
winner is the one with the highest number of
chips.

Additional features like

Insurance, Surrender, Spiitg, Doubling

down

USEFUHINTS

f

If the participants cannoadd the value of the
cards the teacheror the dealemas to guide
them.

If participants have difficulties to count, you
have to train¢ you need more time or you
cando more open cards games

If it is easier for participants to write the
number/value of he cards and then add
them, provide paper and give them a chance
to do it.
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WORKSHEE3.1.1 (LEARNER

AVeS

Name the four suits

Whatarethe suit name of thesecards?

What isthe value of each card?

Name theseface card!

What isthe valueof eacl?

Name this card.

What is its value?

What is the value of these two cards
together?

+

What is the value of thesgcards together?

u‘E: : .:* 416 |8 8 ;.‘io“;: :
|
“«® ' Sd N 0‘0‘.9.
. ’ ';" ‘J; i; b .. E-. v?
1. Straight Flush 2. Three of a kind 3. Straight
SRLL I IC SRR W 5
o%e
L] - I
&
. % R X T

4. Flush 5. Pair

Give the value of each of these hands:

o r DN
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WORKSHEEX.1.1 (TEACHER

Name the four suits

Spade, HeartDiamond, Club

Whatarethe suit name of thesecards?
Spade Ace Heart Ace
Diamond Ace Club Ace

What isthe value of each cardPor 11

Name theseface card!

Jack of Heart, Diamond, Club and Spadé

Queen of Heart, Diamond, Club and Sp4g

King of Heart, Diamond, Club and Spade

What isthe valueof eacl? 10

Name this card.

v ¢
.’. Diamond Seven
¢ ¢ What is its value?
What is the value of these two cards
F) ¢ ¢
Q‘Q .0. together?
L 2 IR K 34 5+7 =12

What is the value of thesgcards together?

3+3+3 =9

o le ¢ 1 3
Co 0%
i dr Al

1. Straight Flush

Lo ?:‘z“
Iy

LN

o 0%

s

4. Flush

2. Three of a kind

3. Straight

AREECE X %
LI
& &

i

5. Pair

Give the value of each of these hands:
1.Straight Flush 8+9+10=27

2. Three of a Kind 11+11+11=33

3. Straight 7+8+9=24

4.Flush 2+6+10=18

5.Pair and Five 3+3+5=11
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WORKSHEE3.1.2 (TEACHE/REARNER
To answer these questions you shoség Math-GAMES Compendium page -G

You can download it from the websitevw.math-games.eu

What is a dealer or house?

What is Black Jack? Show the hand of th
Black Jack. What is its value?

What doessplit pairsmean?

What does Doubling dowmeanand when
shouldonedo it?

What doessurrendermean?
And when doyou do that? How much do
you lose when you surrender?

What is Insurance?
When should a player buy insurance?

a.f1rO01 WOl Ll eé&a o
important rules.
1 You bet20e, how much will you
get, if you win?
1 You bet 32, how much will you
get, if you win?
9 If you win and get from the dealer
6€, how much was your bet?
9 If you win and get from the dealer
60e, how much was your bet?

The standard denominations for chips, al
dzZaSR Ay Ol aAy2a | NJ
OKALA I' epX 3INBSYy
€EMAN

1 You bet by placing 2 white, 1 red
and 2 green chips. How much did
you bet?

1 You bet by placing 1 white, 2 red
and 3 black chips. How much did
you bet?

f ,2dz 6S0 6AGK wMmH
have to give?

f Youbes A UK cn €3X 4
have to give?
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= 3.2MATHSCRABBLEBOARDGAME)

OBJECTIVES

This game can be used to attain a broad range of objectives depending on the background of the learners the degree
and the causes of their characterization as slow learners and all the related issues. Among these we identify the
following ones as particutly attainable through this.

Objectives for Mathematical Content

C1. Recognize the meaning/ representation of the di@itd 2 34 5 6 7 8 and the symbols+ - x + = ()

c2. Recognize the meaning and representation of positive integersilNthey 3S n X mnnn ®
C3. ! RRAY3IZ adzo N} OUGAYy3IZ Ydzf GALX @AYy3 YR RAGARAY3I AydS:
C4. Using a calculator for the above operations

C5. Constructing/ Writing equalities, using the symbols that are part of the MathScrabble game
Cé6. Checking the validity of an equality
C7. Understand a coordinate system and identify positions on it

Obijectives for the Development of General Mathematical Skills and Competencies

M1. Develop positive attitudes towards mathematics

M2. Build knowledgédy taking advantage on interest and background experience of the learners

M3. Provide opportunities for exploring mathematical entities concepts and processes

M4. Encourage estimation skills

M5. View computation as a tool for problem solving and astan end in itself

M6. Encourage multiple solutions strategies

M7. 5S@St2L) aGdzRSyGaQ OFf Odzt 2N alAffa

M8. Provide opportunities for cooperation and group work

M8. Link numeracy and literacy skills

M9. Situate problem solving tasks in thentext of real issues

M10. Develop skills for interpreting linguistic information and transferring it to numerical representation

M11. Develop problem solving skills (understanding a problem, devising a plan, implementing a plan, assessing the
solution)

M12. Develop reasoning skills

TOOLSMATERIALS AND '
ORGANISATION

In order to develop lessons through the
exploitation of the Math Scrabble game it is
expected that to use the Equipment for the
game plus supporting material that provide
supplementanyillustrations that will help

the students in developing their
mathematical skillsThis game material is
going to be needed:
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THEBOARD FOR THE GAME

5 SN EEE EEE N

H EE -

| B8 [ | |bs| fos] | | S |
HE EEEEEE EE

EEEE B B llll

B N

B __ _
l Bl l TE
B -

In addition and in order to facilitate the running of the game the following sheets are givémga@thhelping the
learners to keep track of the various activities: A card explaining the notation of the symbols on used on thanabard
a board with a system of coordinates

You need tiles (see next page): TE Triple the score corresponding to the equality(/ies) using such a cell

5x10 Tiles with numbers from 0 to 9
7x2 Tiledfor Symbols + and ] o ]
5x22 Tiles for Symbots and = . Double the score corresponding to the equality(/ies) using suchacell
7x2 Tiles for Symbols (and)

20 Tiles with the Symbol =
4 Tiles are empty (Joker)

Triple the score corresponding to the symbol using such a cell

Double the score corresponding to the symbol using such a cell

Triple the score corresponding to the equality using such a cell
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KOPIERVORLAGE
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Scoring§ |Scoring  |Scoring 1 | Scoring2 Scoring2 Scoring3 Scoring2 Scoringd Scoring2 Scoring2
Scoring ] | Scoring J |[Scoring ] |Scoring2| |Scoring2 Scoring3 Scoring2 Scoring4 Scoring2 Scoring2
Scoring ] | Scoring J |[Scoring ] |Scoring2| |Scoring2 Scoring3 Scoring2 Scoring4 Scoring2 Scoring2
Scoring ] |Scoring 3 |Scoring 1 | Scoring2 Scoring2 Scoring3 Scoring?2 Scoringd Scoring?2 Scoring2
ScoringJ | Scoring  |Scoring 1 | Scoring2 Scoring2 Scoring3 Scoring?2 Scoringd Scoring2 Scoring2
Scoring2| |Scoring2| |Scoring2| |Scoring2| |Scoring2| |Scoring2| |Scoring2| |Scoring2| |Scoring2| |Scoring2
Scoring2 Scoring2 Scoring2 Scoring2 Scoring2 Scoring2 Scoring2 Scoring2 Scoring2 Scoring2

+ C + C + C + C + C
Scoringl Scoringl Scoringl Scoringl Scoringl Scoringl Scoringl Scoringl Scoringl Scoringl

+ C + C
Scoringl Scoringl Scoringl Scoringl

X - X - X - X - X -
Scoring2 Scoring3 Scoring2 Scoring3 Scoring2 Scoring3 Scoring2 Scoring3 Scoring2 Scoring3
Scoringd| |Scoringd| |Scoringd| [Scoringd| Leerer Spielstein kann Uberall als Joker eingesetzt werden.
Scoringd Scoringd Scoringb Scoringd Scoringb Scoringd Scoringb Scoringd Scoring5| | Scoringd
Scoring5| |Scoring5| |Scoring5| | Scorings
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Information-Card 1.MATHSCRABBLE RULRBLES FORLAYING

1. Each player takes initially 9 tiles from the bag.

2. Then each player is expected to construct, isgible, a valid equality using all or some of tites in his
hand.

3. The first player that has a valid equality has to place it on the board by flacin K S d& Yo 2t &

square (denoted by the star) and by arranging the other tiles either horizontally or vertically.

Equality can be read horizontally or vertically.

Ineachturna/ Sé o RRA (i A 2 ¢ah helused anly @nef thatid ifdayer has in his/ hers hand

G2 2N Y2NBE advyozfa ar¢ KSk aK$S Aa Fftt2¢gSR (2

6. A player can construct a valid equality by constructing a new equality or by extending an existing one |
using already positioned tilean the board for developing one or more new ones , that is expressions wit
more than two equal parts (e.g. 1+1=2358+4)

7. Each player keeps always 9 tiles in his hand, thus after he/ she has constructed an equality he/ she pi
from the bag the samaumber of tiles as the ones he/ she has used for the construction. This requiremg
does not apply if there are no more tiles in the bag and in this case the player is left with less than 9 til¢

8. ¢KS aeédro@Hy a6 S dza SR S A (i Kénhithberdr ad tkeSymbdl & gubtclionl Y §

9. The game ends when either
(a) There are no other tiles in the bag and the last player used all his tiles, or
(b) There are no other tiles in the bag and no player can go out (i.e. can construct any valid equality a

all his tiles)

o s

Information-Card 2MATHSCRABBLE RUIB3 ES FOR SCORING

For the scoring in each round

1. Find the total of the score by considering the point value of the tiles used for the construction of the
present equality plus the extra points that can be gained from the consideration of the indications o
board in the squares that are used. The dathdvantage (getting extra points as it is indicated on the
squares of the board) counts only for the first time that a tile is placed on the board.

2. In case all nine tiles are used in the present round an extra bonus of 40 points is added for tha sco
the round.

For the scoring at the end of the game

Further to the total score of each player we have the following two cases depending on how the game endg

1. In case (a) the score of the player that goes out is increased by adding the score valueded thight
which the other players are left.

2. Incase (b) the score of each player is decreased by the sum of the score values of the tiles with wi

is left.

Sheets for Scoring in a Single round

Equality

Score due to scoring value on the tiles used to construct the equality

Score adjusted due to benefits of symbols, as specified by using squares marked DS the Board

Score adjusted due to benefits of equalities as specified by using squares marked DE on the Board

Score adjusted due to bonuses or penalties

Total score for the round

Sheets for keeping the records of scores for each player during the game

Round Player 1 Player 2 Player 3 Player 4

Round 1

Round 2

é .

Total Score
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MATHSCRABBLEESSOR.2.1:
GETTING\CQUAINTED WH BASIC MATHEMATILGZONCEPTS USEMMANTHSCRABBLE

A lesson of 40 to 45 minutes duration

This lesson can be usedas Introductionto the ideas that concern the basic arithmetic symbols and other
mathematical ideas as well as what they represent. Furthermore it provides the opportunity for developing skills for
creativity and innovation.

In particular this lesson aims at objectv€1, C2, C7, M1, M2, M3 and M11

Through this approach it is aimed to enable the students to recognize these symbols and to express what they stand
for. In order to achieve this it is suggested to show them the basic tools of the MathScrabble game thetdhask
construct them and explain what these represent or how they can be used in a mathematical context. Knowing the
importance of their children to the majority of adults it is suggested that we can ask them to construct the various

Tools that are neded in playing the game, by stressing that this game can be of help to their children for learning
mathematics. This can prove to be an additiomaitivatingfactor.

In this lesson it is proposed

(a) to present to the students the tools and other material that are used in the MathScrabble
(b) to explain the meaning of these tools

(c) to present the rules of the game

(d) to help the learner in constructing and innovating

£ —

=h| m =g
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WORKSHEE3.2.1(LEARNER

Information

Requirements/ Questions for practice/@nments

Given the following tiles

1 2 0 3 4 6
5| 8(]9|[7|x|=
scotng 2 Seorng @ a e2 Scoring 2
oA LD

Name in your language and Explain the meaning of each of them.
What is the value for the scoring on each of them?

Which of them are arithmetical digits?

Which of them are symbofer an arithmetic operation?

Which symbol represents the equality of various quantities?
2KFG Aa GKS NRES 2F GKS aofl y]

Consider the Board in its marked form tha
helps to identify the positions of the cells:

o

n

m

[]

k

i

i

h —

£ \
f

° —

4 1|

< R

M \
a

A|B|C|D|EF|G|H|I |1 [K|L M|N|O

T Arrow L ()

Mark, using a red pencil, theositions of the following cells:
(Aa), (B.), (H,h), (M), (D,9)

What do we mean by the coordinates of a cell?

Find the coordinates of the following cells:

The cell in the column marked by K and the row marked by e
The cell in the row marked by adthe column marked by G
The cell that is determined by the arrows:

What happens if a tile is placed in the following cells (provided that
valid to place it there):

lina, ay>

o] IN(D, d)->

=.|in(F, b)>

Lin(Hh)->_

wz|in (L, 0)->

Given the cards with the rules for playing
the game

Read the rules and reflect on these rules.

Which terms/ concepts do you feel that you know and which you
consider as not clear

Discuss these ideas between you

Given cardboard, a pair of scissors, color
pencils,
Geometrical instruments

Construct the various tools we need for playing MathB8bta
What other material could you think of using for the construction of
Board, the tiles and whatever else we need?

Can you think of more sophisticated constructions? Can you coope
in achieving such aims?

Discuss these ideas between you
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WORKSHEE3.2.1(TEACHER

Questions/ issues for discussion/ reflection

Comments/ remarks

What are the tools we need for playing MathScrabble?

Can you explain how do you plan to introduce these to
to the learners?

Obviously the teacher should be awarkthe tools and
other supporting material for the game

How do you identify probable weaknesses of the learn
concerning the meaning / repsentation of the symbols
usedon the tiles and the form of the Board?

Can you take up the opportunity for helpitigem to
consolidate these representations?

As the range of reasons for the weaknesses is quite br
it is important to develop some tools for identifying ther
and adapt the approach. For example if the learners al
immigrants with very vague knowledgetbe language
the teacher should usappropriate approachefor
explanations.

How do we explain the coordinating system that can b
used for accessing the various cells on the Board?

Can you develop examples/ exercises for it?

o
n
m
1
K
—
i (o)
i P
h A
B
T
e
a 1]
T e ) C
b N
: D)
A B [C|DJE[F |G (AT |1 KL |™M|N|O

How do you help the leaers to comprehend the rules
for the game?

One of the main problems we face in the learning proc
is the overcoming of the difficulties for reading and
understanding.

How do you help the learners in constructing the basic
tools and other supporting matial?

Can you develop a set of instructions for this?

By challenging the learners to construct we achieve a
fruitful, pleasant and effective learning

Can you think of other isgs for discussion/ reflectiomi
order to achieve thebjectives @, C2 M1M2, M3?

Can you develop worksheets for the learners (in the sp
of the ones that follow)?

These might be similar or extensions of the ones that
follow, but also might be altogether different aiming at
either extending the ideas achieving the aimshef

lesson or attending particular difficulties of the learners
depending on the reasons for their slowness.
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MATHSCRABBLEESS0.2.2:
CONSTRUCTINEQUALITIES USING TMETHSCRABBLEYMBOLS

A lesson of 40 to 45 minutes duration

This lesson cabe used as an opportunity for consolidation of the basic arithmetic operations and the idea of equality
as a relation connecting equal quantities. Furthermore it provides the opportunity for developing problem solving and
critical thinking skills. In padular this lesson aims at @atives C1, C2, C3, C4, C5MI§,M2, M3, M6, M7, M8,

M11, M12, M13.

Through this approach it is aimed to enable the students to recognize the meaning of equality and to provide them
with opportunities for identifying validnes. Furthermore it is expected to provide opportunities for constructing
ones themselves using as many tiles as possible.

In this lesson it is proposed

(a) to present to the students thelea of an equality
(b) to provide opportunities for basic arithmetgperations
(c) to understand the process of simple problem solving

In solvinghe simple problemof constructing equalitiest is usefu) to follow the next process:

1 Do we understand the problem? (What are the data, what is required; do we know what anecidn@ing
/role of the various terms involved?)

1 Can we devise a plan of how to work? (can we construct quantities (in the form of a mathematical
expression) on two sides using the tiles and calculate the outcome for each side)

1 Can we implement our plan? (gyutting down the various expressions and doing the calculations for each
side) and give an answer

1 Can we investigate the correctness of our answer? (Is our answer valid? Is this the only answer? Is this the
best answer?)

WORKSHEE3.2.2(TEACHER

Questions/ issues for discussion/ reflection Comments/ remarks

How do we consider the issue of quantity?

How do we explain the concept of equality?
- | -

Does the traditional weighing scale provide a helpfy
approach?

Provide sets of tiles aiming at usirtgetn for constructing
guantities (using basic arithmetic operations) and calculat
the outcome

Provide groups of equalities and ask to identify the valid o| It is an opportunity for discussion of what is involve(
in checking the validity of an equation

Provide sets of tiles and ask the learner to construct It is an opportunity for discussion of the process of
equalities problem solving

Develop worksheetfor the learners aiming at calculating | The examples that follow are indicative but obvious
guantities and constructing valid equalities, using the toolg you can develop many other worksheets
the MathScrabble

Solution of the last question page 64 2*5-1=6/3+7
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WORKSHEE3.2.2(LEARNER

Information

Requirements/ Questions for practice/
Comments

Givenare the following expressions (equations):

a.

~® o000

5+3=8
8-2=2x3
4+2=2+0
12=6+2
7-2x2=10-7
9-6+3 =5+2

Which expression/quantity is the lefide and which
one is the right side

What is the outcome of the each expression (left or
right side) for each relation?

These equations are all valid expressioris!the game
you alwaysuse valid expressions!

Given the following tiles

1 2 4 5 9
S'-'-;l canng 1 }'-'-;2 S"";a 3“";2
+ | T-1Tx]To
Scaring 1 Scaring i Scaring & Searing 1

Find the outcome for each of the following expressior
using tiles from the given set to present your answer

7= [&]=

Which of the following relations can lm®nstructed
using these tiles and which of them are valid ones?

@v p o
e ¢ v p
) ¢ o
do p o ¢
e o ¢ o
v ¢ o
@ v o ¢
Mv p 9 ¢ ©

Construct vall equalities usingomeof these tiles!

Find threedifferent equations!

Calculate the score value of these equations!

Construct vat equalities usingll of these tiles!
6{2fdziA2y &4SS (GSI OKSNRa

Calculate the score value of the equation!
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MATHSCRABBLEESS0O8.2 .3:
CONSTRUCTINEQUALITIES ANBLACING THEM ON TBEBARDUSING THSYMBOLS

A lesson of 40 to 45 minutes duration

This lesson can be usedas opportunityfor consolidationof the basic arithmetic operatiorend the idea of equaly
as a relation connecting equal quantities. Furthermore it provides the opportunity for develppibéem solving and
critical thinking skills In particular this lesson aims at obfiwes C1, C2, C3, C4, C5MEB,M2, M3, M6, M7, M8,
M11, M12, M13The additional effort for this lesson is that the learner will have to utilize/ exploit already existing
equalities on the Board by adding his/ hers tiles and create new ones.

Through this approach it is aimed to enable the students to recognize the ngeafégualityand to provide them
with opportunities for identifying valid ones. Furthermore it is expected to provide opportunities for constructing
ones themselves using as many tiles as possible.

In this lesson it is proposed

(a) to provide opportunites for basic arithmetic operations and for using the symbols included in the tools of
the game

(b) to place tiles on the Board so that they represent valid equalities and so that they are making use of already
existing ones

(c) to oblige them to check the wordf their competitors and to exploit the various developments in order to
achieve the best for themselves

(d) to understand the process of simple problem solving

WORKSHEE3.2.3(TEACHER

Questions/ issues for discussion/ reflection Comments/ remarks

What are some important points that havetobetaken|/ 2y 8 ARSNJ (A f S&a 2y G(KS . 2
into consideration when a learner has to place his/ her{ hands

equality on the Board? Construct various equalities using all the tiles
Work verticaly and horizontally
Have in mind the score (see next lesson)

Distinguish the approach of the first round from the
others

The need to play so that the playeranaginghe best for
themselvesand alsahinderingthe nextplayers.

How do we communicate with thlearners in order to
understand the positions (coordinates) for placing thein
tiles

How do we challenge them in order to achieve solution
with the variousadvantages?

Construct worksheets for the learners so that they are | The example in sheet 8 is indicative of the process
giventilesin succession and they are asked to place
them on the Board according to the rules of the game
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WORKSHEE3.2.3PAGEL (LEARNER

Information

Requirements/ Questions for practice/
Comments

The following tiles are in the hands of Player 1
1,2,3,4,6,%, =+

Construct an equality and place it on the Board

An answemgiven to the previous question is the following

Check whether this is\alid equality and whether it
abides by the rules of the game.

: Explain your position

m ld oKIFG O22NRAYIFGSa Aa i

I

k

]

i

h 2| +[3][=|6]|-|1

4

f

e

d

(o

b

a

A B |C |D|E |F |G |H]|I |J |K|[L  M[N O

The following tiles are in the hands of Player 2 when ask Construct an equality andgte it on the Board
to go for the second round of the game
0,1,3,4,59 %,=+
An answer given to the previous question is the followin{ Check whether this is a valid equality ambether it
[ abides bythe rules of the game.

: Explain your position

m AtwhatO2 2 NRAY | G Sa Jlaced?KS a

: How many of thdiles in his hand does he use?

k 1

j 0

i +

h 2|+ (3|=|6|-]1

4 =

f

e

d

C

b

a

A |B |C |D|[E |F |[G|H|I |J |K|L |[M|N|O
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WORKSHEE3.2.3PAGE2 (LEARNER

The following tiles are in the hands of Player 3 when ask
to go for the third round of the game

01 1! 31 41 5!71 -ﬁl :! x

Construct an equality and place it on the Board

An answegiven to the previous question is the following

Check whether this is a valid equality amdether it
abides bythe rules of the game.

+]
- Explain your position
m AtwhatO2 2 NRAY | 1S4 Jplaced?KS &
- How many of the tiles in his hand does he use?
k
i
i =
h 21+(3|=]6]|—-]|1
E =
f 51+1|x|2|=]|7
e
d
c
b
a
A B |C |D|E|F |G|H I |J |[K|L M|N O
The following tiles are in the hands of Player 4 when ask Construct an equality and place it on the Board
to go for the fourth round of the game
011521317!4(;1=|:5x
An answer given to the previous question is the followin{ Check whether this is a valid equality ambether it
abides bythe rules of the game.
Explain your position
- Atwhat®2 2 NRAY I 64 hlaced?K S &
m How many of the tiles in his hand does he use?
I
k
i
i = 2
h 2l+]/3/=/6|-]1
E = =
f sl+/a1/x/2(=]7
e =
d 3
C
b
a
A|B |C |D|E |F |G |H] I (] [K|L M|N| O
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g
J j’% 3.3MONOPOLYBOARDGAME)

S REET H)

OBJECTIVES

This game can be used to attain a broad range of objectives depending on the background of the learners the degree
and the causes of their characterization as slow learners and all the related issues. It is a game that is immediately
connected with the eve/day applications of mathematics and particularly the ones that relate with money. As its
name (Monopoly) stresses it is a game that deals with selling and buying, an activity that makes the learning of
mathematics a necessity for everybody. The gameceons the dealings with property and it can be a strong motive
for an adult to understand the process and the main goal which is to give the opportunity to the players to become
wealthier (actually the winner of the game is the one that manages to havadbets with the highest value). The

game is even useful for the people with a socialist philosophy, as by learning it they can understand the economic
processes in the market and promote some actions for alleviating them (If you want to fight somethihgyeto

know it and understand it).

Among the objectives that can be promoted with this gameidentify the following ones as particuladytainable
through this.

Objectives for Mathematical Content

C1. Recognize the meaning/ representation of the digit. M &nd th¥ ymbals+ - X + = ()

C2. Recognize the meaning and representation of positive integers in the rang&000000

C3. Adding, subtracting, and multiplying integersinti¢ y3S nX XX wmnnnnnn

C4. Using a calculator for thebove operations

C5. Understanding the fact that there is a relation of order in the set of integersreooignizenow to comparesuch
numbers

C6. Use the symbols, >,and deckingthe orderof integers

Objectives for the Developmendf GeneralMathematical Skills and Competencies

M1. Develop positive attitudes towards mathematics

M2. Build knowledge by taking advantage on interest and background experience of the learners

M3. Provide @portunities for exploring mathematical entities concepts and processes

M4. Encourage estimation skills

M5. Develop communication skills, using mathematical entities

M6. View computation as a tool for problem solving and not as an end in itself

M7. Encourage multiple solutions strategies

M8. 58S@St2L) atdzRSyGaQ OFfOdzf F 2N alAtfa

M9. Provide opportunities for cooperation and group work

M10. Link numeracy and literacy skills

M11. Situate problem solving tasks in the context of real issues

M12. Develop skills for interpreting linguistic information and transferring it to numerical representation

M13. Develop problem solving skillsnderstanding a problem, devising a plan, implementing a plan, assessing the
solution)

M14. Develop reasoningkills

TOOLSMATERIALSNDORGANISATION

In order to develop lessons through the exploitation of the Monopoly game it is expected to use the Equipment for

the game plus supporting material that provides supplemeyniduostrations that will helghe students in develojmg

their mathematical skillsThis material is presented in the ADENDUM for the Se@&i8 MONOPOLY of the

Guidebooklt is expected that the users of the garsieould have to buy a sepr more if neededfor playing the

game, from a eammercial shop. The game is available in the majority of the bookstores or big stationary shops, or
even supermarkets for a reasonable price. The game has been translated in the majority of the European Languages
as wdl as in many other languages.

Alternatively the material needed can be constructed by the learners with the additional value of giving them the
opportunity for creation and comprehension of the various ideas involved
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LESSO0.3.1:

GETTING BQUAINTED WITH BABIETHEMATICAL CONCERBEIN MONOPOLY

A lesson of 40 to 45 minutes duration

This lesson can be usedasintroduction to the ideas that concern the basic arithmetic syntbahd other
mathematical ideags well as what they represent. Particularly it can provideojygortunity for comparing twoor
more quantities and use them in every day transaction, thus providing the need for learning mathematics and
realizing that it is an entity with broaapplicationsin everyday life. Furthermore it provides the opportunity for

developirg skills forcreativity and innovation

In particular this lesson aims at objectives C2,, €5, Cayl1, M2, M3, M5M11

Through this approach it is aimed to enable the students to recognize what numbers stand for and connect them

immediately with valueg money.

In this lesson it is proposed

1 to present to the students the tools and other material that are used in Monopoly and identify the

connection with real life

1 to demonstrate the need for understanding mathematical concepts as a basic instrumerdryday life

transactions

9 to help the learner in constructing and innovating

WORKSHEE3. 3.1(TEACHER

Questions/ issues for discussion/ reflection

Comments/ remarks

What are the tools we need for playing Monopoly?
Can you explain how do you planitdroduce these
tools to the learners?

Obviously the teacher should be aware of the tools and ot
supporting material for the game

Use the ADDENDUWbolsfor Monopoly

Present to the students the various materials for the game
can be acquired/ supid from a commercial shop

How do you identify probable weaknesses of the
learners concerning the meaning tife mathematical
concepts that can be found on the Board as well as
the various cards

Can you take up the opportunity for p#éhg them to
consolidate theseaepresentations?

As the range of reasons for the weaknesses is quite broag
is important to develop some tools for identifying them ang
adapt the approach. For example if the learners are
immigrants with very vague knowledge of the langedige
teacher should use appropriate approaches for explanatig

How do you help the learners to comprehend the
rules for the game?

One of the main problems we face in the learning process
the overcoming of the difficultiefor reading and
understanding.

How do you help the learners in constructing the bg
tools and other supporting material?
Can you develop a set of instructions for this?

By challenging the learners to construct we achieve a fruit
pleasant and effective learning

Can you think of other issues for discussion/ reflect
in order to achieve thebjectives
C1, C2,C5,C6, M1, M2, M3, WH,1

Can you develop worksheets for the learners (in the
spirit of the ones that follow)?

These might be similar or extensioofsthe ones that follow,
but also might be altogether different aiming at either
extending the ideas achieving the aims of the lesson or
attending particular difficulties of the learners, depending
the reasons for their slowness.
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WORKSHEE3. 3.1PAGEL (LEARNER

Information

Requirements/ Questions for practice/@nments

Given the Board for the game (Provided that this is ve
small representation use the Board of the game that y
have in your clss or at home)

. | St
F1

Str.
F2

Str.

150 F3

WATER
BOARD

M
280

COMMUNITY
CHEST
CARDS

ELECTRICITY
AUTHORITY

JAIL | ™ M Chance | M M
100 | 100 | Ooper| 100 200
Tunity. Every time you
Only forvisic | Str- | Str. Str Stat. pass youget M
B3 B2 B1 A 200

Go over the various cells and identify on each of them
various stated numbers.

Explain whathesenumbers represent.

At what cells do you expect to have the opportunity of
receiving money, how much and under what conditiong
At what cells do you expeto have the obligation to give
money either to the Bank or to other players?
Identify on the Board the valugirice for eachof the
plots, by specifying the colour group and the street it
lays the railway stations and the public services. Expla|
what this price represents

Find the colour of the most expensive plots using the
price on theappropriate cells

Can you identify the street of theost expensivelot
(obviously at the initial stages of the game, as later it ¢
be soldor bought at differem prices)?

Consider the Title
deeds for the various
properties (totally 28)

TITLE DEED

STREET G1
and go over the
information written MORTGAGED
on them e.gtitles like ela et
the following: TO BE EXEMPTED FROM
Front side of each THE MORTGAGE PAY L
card: M16s «— |

The card must show this side in case the
property is mortgaged

The everse side of
each card:

What does the information on thessards mean?
When do we have pay rent and to whom?
What is the highest price and what is the lowest price (¢
has to use for renting a house in the case that there is
most one house in every plot? What is the name of the
street where this occurs?

-What&da YSIFyd o0& aY2NI3IlFIAy3
have to do this (what do we get and from whom)?

In order to be exempted from mortgagehat do we have
to pay?

ADVANCED QUESTIIONS

TITLE DEED

STREET G1

Rent fortheplot M?26

Rent for the colour group M 52
Rentwith 1 house M 130
Rentwith 2 houses M 390
Rentwith 3 houses # 900
Rentwith 4 houses M 1200
Rentwith 1 hotel #1300

Value of each house M 300
Value of hotel M 400

Given that the interesto be paid to the Banfor
exempting from a mortgagis 10% find how much do yo
have b payfor the following mortgages?:

(a M 100

(b) M 150

(c) M 200

(d) M 80

(e) M 350

(H ™M 120

(g) M 260

6
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LESSOR.3.2: USINGMONEY FOBUYING ANISELLING IN THMONOPOY GAME

A lesson of 40 to 45 minutes duration

This lesson can be usedasonsolidationof using integers for simple arithmetic operations. Particularly it can
provide the opportunity for using money for buying and selling as well as how to find the change to be given if the
denominations of money at the disposal of a player do not alloeatlipayments. It can be used as a demonstration
of how to handle money and use them in every day transaction, thus providing the need for learning mathematics and
realizing that it is an entity with broaapplicationsin everyday life. Furthermore it pries the opportunity for
developing skills focreativity and innovation Calculators can be allowdd. particular this lesson aims at objectives
C1, C2, C3, Ca5, CeM1, M2, M3, M4, M5M6, M8, M9, M10, M11, M12, M13, M14.

Through this approach it @med to enable the students to recognize what the numbers on banknotes stand for and
How to use them in everyday transactions.

In this lesson it is proposdd provide the students with banknotes and ask them to use them for selling, buying and
paying @ receiving money for various activities (taxes, penakitey andto demonstrate skills for handling money

WORKSHEE3.3.2(TEACHER

Questions/ issues for discussion/ reflection | Comments/ remarks

As moneyisgiven in different denominationthe Basic ideas should include:

learnershauld develop skills in handlirtgem Recognition of the value/ denomination on each banknote
properly. Using the appropriate banknotes fbuying, selling or doing
Can you explain/ present ideas of how do you pl other transactions.

to introduce them to the learners? Skills for identifying the amount of change that has tagbesn

in case of lackf the possibility to construct the exact amount
with the existing banknotes.

Construct worksheets for the learners in order t{ The example for Worksheet 5 is indicative
practice these ideas

WORKSHEE3. 3.2(LEARNER

Information Tasks
The transactions can be put into 1. Given that you have thillowing banknotes2 of M-500, 3 of
practice by using bank notes that 100, 2 of¥-50, 3 0fM-20 3 ofM-10, 1 ifM-5 and 5 oM-1.
are available in the following (a) Findwhat is the total amount in your possession,
denominations: (b) Findwhat bills and how many of each kind are you going to use in
e S — order to pay the following amounts afoney:

4 500

M 200, M 70, M 650,M 24,M 163
(c) Ifyou are given 3 bills &# 100, what is the total amount in your
| possession and how many bills do you have for each denominatig
re —_— 2. Given that you have the following banknot&ofM- 500, 3 ofM-100,
= | 2 0fM-50, 3 0fM-20 3 0fM-10, 1 ifM-5 and 5 oM-1 and you
arrive at the cell in Street A1, which is still unoccupied. How do

Notesof #4100

Republic of Fantasy
4 100

Noteso F 120

!l pay the bank in order to buy the plot and get the appropriate
e — deed?
= | 3. Given that you have the following banknot@sofM-500, 1of M-100,
o T 2 0f M-50, 3 0fV-20 3 0fM-10, 1 ifM-5 and 5 ofv-1.
You wantio payM 400. How can you do that using the bills at yq
o ﬁ disposal? What is the amount of change you are going to recei
— for the case you are proposing? In what denominationsiltd can

this be achieved?
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LESSOR8.3.3: KEEPINGRECORDS OF TASSETS INALAYEPOSSESSION AND DOTME
NECESSAKALCULATIONS FOR IT

A lesson of 40 to 45 minutes duration
This lesson can be used as Lesson 2 but furthermore it can provide the opportunity for more elaborate work that will
lead to a series of calculations for keeping a record of the assets of each player. Thus the player will have the
information at every stagjto help him in his decision for the next steps
In this lesson it is proposed

(a) to provide the students with information up to a certain stage and ask them to use it for identifying the total

value of their assets up to this point
(b) Help them to devise stitegies for the next stages in order to increase their assets or to avoid bankruptcy

WORKSHEE3. 3.3 (TEACHER
Questions/ issues for discussion/ reflection Comments/ remarks
Devise worksheets for the students in order to enable| Suggeshow theyorganize theipossessios byproperly
them arrangingtheir money, titles of deeds etc.
(@) To calculate thealue of their assets and Help them to onstruct tables that will provide
obligations up to each stage of the game information on totals of assets and obligations
(b) To devise plans for either increasing their asse
or avoid bankruptcy

WORKSHEE3.3.3(LEARNER)

Developby your ownawork sheet for the student using thebove mentionechecessary calculationblere is an
example:

Information Tasks
S— Given that you have the following banknot@sx M 500, 3x M 100,
STREET G1 2xM50, 3xM 20, 3xM 10, 1xM5 und 5xM 1.
Rent forthe plot M26 Calculate:
Rentfor the colourgroup M52 What banknotes do you pay for the rent if a house has not yet bg
Rentwith 2 houses M 390 built?
Rentwith 3 houses M 900
Rentwith 4 houses M 1200 What banknotes could you use to buy the street?

Rentwith 1 hotel #1300 What does it cost to build the entire 3 streets of a group of 2

Value of each house M 300 houses?
Value of hotel M 400 i i )
What does it cost if | want to build a hotel on a street?

What does the rent cost if there is a hotel on the street?
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4.1 PETANQUEQUTSIDESAME)

4.1.1lEsson

OBJECTIVES

|l

f
il
il

Theparticipants learn to construct a line by 2 points.

Thestudents learn that through 2 points can pass only one line

The students learn that through ommint cancrossinfinity of lines

The students learn that 2 lines can cross each other in only omg. poi

TOOLSMATERIALS ANDRGANISATION

il

il

Petanque is a game that is usually playedrnropen space buor the purpose of the lesson it will be adapted
to be played in a classroom. This way the students will learn about lines andrimetir@imelearn the
fundamentals oPetanque

It will require a jack, a circle, as many boules as possible tajgtiine

DESCRIPTION OF 1HSSON

First part of the lesson (3éhinutes)

=A =4 =4 4 =4

The teacher will place the circle and will show the students how to throw the jackhenidoules
The participants will be divided into groups of 5.

First of all the teacher will throw the jack.

Theteam that throws the boulethe closest to the jack wins.

While one team throws, the others will measure the distances and keep the score.

Secondpart of the lesson (20 minutes)

1 Hand wt the worksheets:one per person

1 Follow the instructios on the worksheet.

1 If there is enough time, one can speabout the differences betweeimdoor and outdooPetanque
USEFUHINTS

1 You have to bear in mind that the students have to be abkbe least to count and to make additions.
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